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ABSTRACT : 

PROBLEM TO BE SOLVED: To make a high file factor possible in a 
device and to 

miniaturize the pixel size and the size of the device by a method, 
wherein the 

device is provided with at least two lines of adjacent pixels, at 
least two 

strings of adjacent pixels which are formed in a substrate, and at 
least one 

kind of electrical function which is integrated in the pixels and is 
shared 

between the pixels . 

SOLUTION: A new pixel architecture 3 0 shares an electrical 
function among 

pixels 11, 12, 21 and 22. In the pixels 11, 12, 21 and 22, 
vertically adjacent 
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pixels are the pixels 11 and 12 and the pixels 21 and 22, and 
laterally 

adjacent pixels are arranged as the pixels 11 and 21 and the pixels 
12 and 22 . 

Moreover, the architecture 30 has a common floating diffusion part 41 
between 

the line adjacent pixels 11 and 12 of a line 1 and has a common 
floating 

diffusion part 42 between the line adjacent pixels 21 and 22. An 
amplifier 32 

is suitably formed into a source follower transistor configuration. 
The 

amplifier 32 is shared by all of the four pixels of the pixels 11, 
12, 21 and 

22 which are shared by the architecture 3 0 as in a line selecting 
transistor 34 

and a reset transistor 36. One string output bus 87 by two strings 
is 

multiplexed with respect to each group of the strings. 
COPYRIGHT: (C) 1999, JPO 



3/15/05, EAST Version: 2.0. L4 



(i9)B*»»tFJ? (jp) ^ ^ !t# 5^ ^ ^ (A) wmammm 

1-126895 







F I 


HOIL 27/146 




HOIL 27/14 A 


H 0 4 N 5/335 




H 0 4 N 5/335 LT 










^8)710-228796 


(71)if]0A 590000846 










¥J«10^ (1998)8^130 












0 8/9 1 1» 2 3 5 






1697^8^159 






*S (US) 


a. ■8->^'- 'J ye; H5-f:^ 55 









C54) C5l5M©«ft:] «*fSnfc«te3SaiflL&#t-5ffiiliS3l5iIi«'fe>* 



(57) [^] 

m^ixtzmmi 1,12.21,2 2pgi'c. u-t^ h h 




1 

is 

Sit 5:^^t^6H#-eyir. 

[0001] 

^h^^mzm-h i>nxhh, 

[0002] 

ISiB^-t^Hfj iO^-eRobertM. Gulda 
s hti I? 1 9 9 7#2^ 2 8HttliJS$^l>t3|5B!?^ 
aiJSa®0 8/80 8, 44 4-^(2Bgat*tWl)*. 

[0003] mmm^ity-t ( a p s ) {aig*g^^^ 
16, 't^j:h-hmizim^h^mm^^xh^. aps 



(2) iHii^l 1-12 689 5 

2 

\>xi±!^mj:mn^ni><7)izmm^j:^<^-^y^(o^:^ 

[ 0 0 0 5 ] iai, iW^g(7)^h)gc^ir^A p s mmim? 

mm^i^m^ <cc 

20 x^<7)T^■^^;;^t^^^tt4. Lti>Ui:¥^. APSjg 
m^m:n , X - y 7 H i^xffiEf s iifil':7'f y K^tii 

afccktK^ 'yriiOtl^SaaxUi? b p - 
[0006 3 01 Wi. •f^gW5:t^S1g<?) A P SiS^ 

mm^x%hmh^y'J:^if7i^t^, zti/^com^ 

[0 00 7] S3t^^tl212&#gS-fnff, CCDi^© 

Xt^fimmyk%'5^W}^^^^hZ.uzi.^X. AP 

[ 0 0 0 8 ] 03 1 «tEI2 ^#B§f nff , 7(«H^aj 

Gu 1 dashlwiOtilfilS^l^iiftlSI^I^JfJB^O 
8/808, 444-^7!f<. APSgMtC^-&7-f;>7 
r^':?$-ti:*:$^«:frSi-m^LTUS. Guidas 

I.. ii3g7-^r^'-f-vi07^;t'7r^':?^t«;li;S-a-|> 
50 }?ifafciS(^, v-X7*a7i§Wgg. ?7Stf?h 



3 

Gu i d a 3 J; •^■Cffll.^feiT/^^*ft^r#ttt, -fe 
Thh, ^n^L<zmri^\X, Gu id as ha, 01 

P S^S« J: e iz^mmiit 1 flST^TJitf < , 19?^ 

^mrri> ^t\,z Ui, -muz i ^nmm.^^^ ni> 
cor, *-<^Siiii£UtfflJ2 6 . y -fe -/ h h 7 vi^'^ ^ 2 

[0009] 

[0010] ffjfi^o^*^^, , i^ecfff-eji, mm 

[00 11] 

wm^-^y^ (APS) fc^tti-ma^^^^Kos-? 

CJ:-5T,mMi, 2(iaT{i=Sf<4ffl<0«WO3t«i 

[0012] tmt;zmfrrhii. ^ma^n—zxnmmiz 
Xiui. :^mii^&^tmzwM^tifzmmmm 

i^mi&-by^v$>':>x. ^<nm&\^izB&^hfi. 
i^'5:< i 1 2^nimLrcmmfiXX/'J^^j:< 1 1 251J0 



(3) 1-1 26895 

4 

[0013] ^^M>Zh(^<f), is 

iio. m<^mmi^mti>!itizx^x. Ktn-s^M 

[00 14] 

[m<7)mmm^] mmt. mthmmx-m 

yT^:i^^{mbLX%nUj:i>^h. ^fr^a*Vh:5V-> 

-7i^:^lfimbmmm':>^^^y^}Uyr^1^i: 
[0 0 1 5] 05i:^aLTa»?ilSH4?'#wttL 

20 giL.nif^r-=^ff-7l^-r3 0(i, B^l 1. 

12,21. *5J:l^2 2<^T(^S$W«im*^LT 
V.|,^ti&^iItT^3 0, H^l U 12, 2 1*jj:l^ 
2 2{±ffI?SI«ii5^*«i53| 1 1 fc 1 2mWm2 lb 22 

xh*)mmm 1 t2iai/nii^i 2i22iu? 

mmmi 1 . 1 2m^mmmmLm 1 i&^l, =ff 
mimm 21,2 2rafcft%<^^ffiSiia54 2 tr 

}-^yi^xif36</)Xdiz. #*$^iTV^5iB^i 1. 

12. 2 1. 2 204^aw^T^;**$^^S, 

[00 1 6] |2|4fc|2|5Kr^$ilTl'^I.J:o(C. ^Tl, 

ji. ^-ffi^^xx'hi, mm^mmii. mmmi 

1 . 12. 2 1 . ^3 j:tA'2 2^^ti^timm(^B^y 

-h5 1. 5 2. 6 1. iiXt/6 2^:Si-i,ZblfZXo 
40 T^K^ilft. J?»Sji^r->:^, 1 $lJl*I^^Ti7)iii 

miz^ti-¥iitzni-x^r>xi5*). 2m^z-i^msiiij 

[00 17] i&T. 0443j:l>'05 tlt§jiU;&JSTUi7 

■J-'-h3 7ti^K:{^>-'-hTGlb51, TGla5 

2. TG2b6 li3j:l^TG2a6 2*5:tyttaSti$ 

m?^iOSS(4TG 1 a 5 25r:t7{C-f SIttri oTif 



5 

J: 0 1 . iBig 1 1 i-^tsff 1 i*]<OfS!g^]<OiB^«D€ftco 

•fe-/^y-h3 7^:^7fcrLA>oSHR8 2^;^^^- 
A'X^^iZ^yt^SfL, ^yiSSPD 1 a 7 23()^/>ir)fi^|- 

1 1 rtW#Sfl3t£Otg5iHi. ^Ja h^i'i^X:? S 1 m 

miz^y^tih, mm^m. mmpj> 1 a 7 

2 i P D 1 b 7 1 A«K-«l??«WSE^r4£^o j: ^ 

( ^^i^fi^ 1 p^(r,m.mytmii^^is(rf±x izM ut fct 

i^T^^itl). <liO#lii:ISlt#Ji{4m2fi=±-C*> 
ffib/l, ^« k # , fiiSi''- N 2 2 1 2 1 JilJ-Ki^T |BI 

t^ts-^f* 0 , mm2 2 k 2 1 c{i{-^i-ffi3i5^aii&p 

D2a94iPD2b 963&TO§?l.^, ^:i^iSf^<i. 

[0 0 18] ii^T-^arT^^^-Vti^Ji-itJi, aS^tt 
T. igiirtSfi^tf!r-iP4^i<i[)3fc«idillffflT^^*-$^l6i7) 

liacD^i^=tffi#d^£«fcr^ 0 , - 1 ^dSft 9 2 fflcT) 
BIST U'-to^l^t^)!. c M 0 sf&iy^^fcg;5iAn4> 



(4) #11^1 1-1 2689 5 

6 

^^4x.=5:t*. =g4T5^~X±i: LTS«fflfiiSr-fi$ 

tzm^i^^'^Wmii^&.^LX) , -^U'fti2 00n 

(SHRiJjrlPSHSXbD—t'yjr) 3&«i5Si!0 
10 Zer>^m(r>T-^Ti'^-r^zMl-Xiim'l^!mf^ 
mmipHz-^K^j:*) . ^Lhiiir^T^^m^zMVXii.lkky 

[00 193 

mmmsli] :i^mi±. ntmmmx'itmfijs, 

[HI] ^Jl^OBgi^^ffiiaTfc s . 

h, 

[33] m2\;:^.%ivimm^^\.mm,%<m 

[134] *^^tCj;-5TigS3ih.*ffl#g^-*^L^:li 
30 [06 ] -!^^9^m:7?.-f9^ £ y^^HTJbS . 

[^*#«omH^] 

1 ffK 2 iT2. 3 ft3. 4 ^t4. 7 ff-^-h 

vy\^7.9^ 8 'ffiSJRh^yi-'xrJ', 9 ffSSiy- 
1 0. 20, 3 0 H^r-^-f^^-v {^7^.-1? 
^y-*r) .11.12,21,22 Mig, 14, 24 

15 i^jiy-f, 16 mimm. i 

8 U-t-y hh^^-i^X:?. 19 U-tvb^-V, 2 
6 f?i)fct;mai. 2 7 fg-^b^yi^X:?, 28 y-b 
-y hh7>-i^X5'. 2 9 '^'m,Vyy=J:P^^ . 3 2 
40 3 4 itmh7>J^X^. 3 5 ^fs^Ry- 

3 6 U't-yhh^yi'X^'. 3 7 y-fe«y>y- 

4 K 42 ??®ffili53!. 5 1 (TG 
lb). 5 2 f^y-h (TGI a) . 6 1 fc^y 

. -b(TG2b).62 iE^^y-h (TG2a) . 7 
1 3ie^ajl& (Pdl b) . 72 3Et^Jblff{PDl 

a ) . 8 0 n-^yy'ivrf^-iv F . 8 1 n^Yyy'J 

X^-. 8 2. 9 2 ■^?-yr/t't*-;l'Fci5U-fe-y> (S 
HR) . 8 3 •9->7-/kk/}?-/t'K<?^-^ ( SHS) , 

8 7 ^qyj^jAx. 9 0 ?ni->fyr;W^-n'K. 9 1 

50 JlJbh^Vi^Xi'. 94 3te!ifiS (PD2a) , 96 



(5) ^flB^l 1-1 26895 

7 8 

mim (PD2h) . 

mi] [H2] 





(6) 



1-1 26895 




reiki 

nib — 

mo — 

TB^b — 

Bfl — 



[136] 

ju 

1 n r 

1 

T- 

u u I 



jn_r 



